The muscarinic cholinergic agonist arecoline stimulates the rat hypothalamic-pituitary-adrenal axis through a centrally-mediated corticotropin-releasing hormone-dependent mechanism.
Several lines of experimental evidence suggest that acetylcholine and other cholinergic agonists are excitatory to the hypothalamic-pituitary-adrenal (HPA) axis. To examine the site on the HPA axis that is stimulated by cholinergic agents, we evaluated the in vivo and in vitro effects of the muscarinic cholinergic agonist arecoline in intact and pituitary stalk-transected rats as well as on isolated rat hypothalami, dispersed anterior pituicytes, and adrenocortical cells in culture. Arecoline, injected iv to catheterized, freely moving male Sprague-Dawley rats, stimulated plasma ACTH and corticosterone release in a dose-dependent fashion. The muscarinic cholinergic antagonist atropine significantly blunted the ACTH response to arecoline. Pituitary stalk transection led to diminished plasma ACTH and corticosterone responses to arecoline. Similarly, previous administration of anti-CRH serum significantly blunted these responses. These findings suggest that arecoline stimulates the HPA axis centrally, mainly via secretion of CRH. This hypothesis was confirmed by the dose-dependent ability of arecoline to cause hypothalamic CRH secretion in vitro, an effect antagonized by atropine, and its failure to elicit ACTH and corticosterone secretion by dispersed anterior pituicytes and adrenocortical cells in culture, respectively. These data suggest that the muscarinic cholinergic agonist arecoline stimulates the HPA axis in the rat and that this effect is mediated mainly by the release of endogenous CRH. Arecoline, therefore, appears to be a compound suitable to selectively evaluate the responsiveness of the central component of the HPA axis.